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(54) Title: IMPLEMENT MOUNT ACCESSORY FOR A VEHICLE 



(57) Abstract 

The present invention is related to an implement mount accessory for a vehicle, comprising an auxiliary axle (3) in the vertical 
direction rotatably adapted close to the axle of the vehicle (1). actuator cylinders (4, 5) connected to said auxiliary axle and an implement 
mount platform (6) rotatably attached to said auxiliary axle (3) by means of an implement mounting part (7) connected to said actuator 
cylinders. For keeping the implement essentially horizontal said accessory comprises, connected directly to or in the immediate vicinity 
of such one axle of the powering vehicle which is farther away from said auxiliary axle, a frame (9) which is adjustable in the vertical 
direction relative to the vehicle and to which frame said mounting part (7) is connected rotatably in the lateral direction relative to the 
vehicle. Thereby the lateral position of the mounting part with the implement connected thereto is determined by the cooperation of the 
positions of auxiliary axle (12) and the vehicle axle closer to or farther away from the implement, while the longitudinal horizontal position 
of the mounting part (7) is determined by the mutual relationship of cooperation of the auxiliary axle (3) and the vehicle axle (2) closer to 
the implement and of the vertical position of the second axle of the vehicle farther away from the auxiliary axle. 
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Implement mount accessory for a vehicle 

The present invention is related to an implement mount 
accessory for a vehicle, said accessory comprising an 
auxiliary axle in the vertical direction rotatably 
adapted close to the axle of the vehicle, actuator cylin- 
ders connected to said auxiliary axle and an implement 
mount platform rotatably attached to said auxiliary axle 
by means of an implement mounting part connected to said 
actuator cylinders. 

For operation, different kinds of implements such as 
cranes, bucket excavators and other tools are attached to 
vehicles, when moving such vehicles with the attached 
implements in rough terrain, a problem arises therefrom 
that the implement can shift notably in the vertical and 
lateral directions, whereby the optimal transfer or work- 
ing position is lost. No matter how urgent the need of 
weight distribution between the different axles, the con- 
struction of vehicles often prevents such corrective 
adjustment. 

A number of various arrangements are known in the art 
that can attenuate undesirable movements of attached 
implements and similar connected tools and that aim at 
keeping such implements/tools horizontal also during the 
transfer of the vehicle and use thereof in rough terrain. 
Such arrangements are complicated and generally integrat- 
ed with the vehicle construction, making them unsuitable 
for position compensation of implements attached to the 
vehicle. When adapted for use with detachable implements, 
the constructions of vehicles must be modified, which 
generally requires a compromise in other performance 
qualities of the vehicle. An additional disadvantage is 
that high local stresses are imposed on the attachment 
point of the implement. 
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It is an object of the present invention to provide a 
detachable implement mount accessory for a vehicle, said 
accessory being capable of overcoming the disadvantages 
of conventional accessories. It is a further object of 
5 the invention to provide an accessory capable of keeping 
the implement essentially horizontal during transport and 
operation. It is still a further object of the invention 
to achieve an accessory, whose use does not require dis- 
mantling or modification of the basic structure of the 
io powering vehicle and whose operation imposes an evenly 
divided load on the structures of the powering vehicle 
and permits distribution of equipment weight on the 
different axles of the vehicle in a desired manner. 

is The goal of the invention is achieved by virtue of an 

accessory characterized by what is stated in the annexed 
claims . 

According to the invention, the accessory comprises, 

20 attached to one axle of the powering vehicle or in the 
immediate vicinity thereof, a frame which is adjustable 
in the vertical direction relative to the vehicle and to 
which frame the mounting part of the frame is connected 
rotatably in the lateral direction relative to the 

26 vehicle. Then, the lateral position of the mounting part 
with the implement connected thereto is determined by the 
cooperation of the positions of the auxiliary axle and 
the vehicle axle closer to or farther away from the 
implement, while the longitudinal horizontal position of 

30 the mounting part is determined by the mutual relation- 
ship of the cooperation of the auxiliary axle and the 
vehicle axle closer to the implement and of the vertical 
position of the second axle of the vehicle. The frame 
according to the invention makes it possible to adjust 

35 the implement mount platform with the implement attached 
thereto so that the implement stays essentially horizon- 
tal during transport and working in both the lateral and 
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longitudinal directions. Furthermore, the frame facil- 
itates distribution of equipment weight in a desired 
manner between the axles. 

5 In a preferred further embodiment of the invention, the 
frame is extended on both sides of the powering vehicle 
up to the second axle or to the close vicinity thereof. 
By virtue of such a structure, the weight load imposed by 
the implement can be distributed over several points of 

10 the powering vehicle chassis. The frame of the implement 
proper can be connected to the powering vehicle with the 
help of relatively small adapter elements, whereby no 
changes in the vehicle structures are necessary. The 
adapter elements are such that cause no disturbance to 

16 other use of the vehicle. 

In a preferred embodiment of the invention, the accessory 
incorporates actuator cylinders connected to the vehicle 
and the mount frame for, e.g., an excavator, whereby the 

20 cylinders serve for adjusting the position of the imple- 
ment mount frame. Then, the frame, and thereby, the 
position of the implement can be adjusted in a desired 
manner for keeping the implement such as an excavator 
horizontal and for distributing the imposed weight load 

25 between desired axles. 

In a preferred further embodiment of the invention, one 
first pair of cylinders are connected at their lower ends 
to the frame of the auxiliary axle assembly, while 
30 respectively, a second pair of cylinders are connected at 
their lower ends to the axle of the auxiliary axle assem- 
bly. These cylinders provide effective control of imple- 
ment position. 

35 In a further embodiment of the invention, the implement 
mounting part is advantageously pivotally connected by 
pins to the vehicle chassis. Such locking pins offer a 
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simple and highly functional method of implement 
connection. 

In the following, the invention will be examined in 
5 more detail with reference to the attached drawings in 
which 

Figure 1 is a side view of an embodiment of an implement 
mount accessory according to the invention attached to a 
10 tractor; 

Figure 2 is a top view of the accessory and tractor com- 
bination shown in Fig. 1; 

15 Figure 3 is a rear view of the accessory shown in Fig. l; 

Figures 4 and 5 are side and top views, respectively, of 
another embodiment of the accessory according to the 
invention as connected to a tractor; 

20 

Figures 6 and 7 are side views of an embodiment of the 
accessory according to the invention, here connected to a 
tractor and set in its working position; 

25 Figure 8 is a side view of an embodiment of the accessory 
according to the invention, here connected to a tractor 
and set in its working and/or transport position; 

Figure 9 is a side view of an accessory according to the 
30 invention, here connected to a tractor and set in its 
transport position; 

Figure 10 is a side view of a fourth embodiment of the 
accessory according to the invention, here connected to a 

35 tractor; and 
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Figures 11-13 are side, rear and top views, respectively, 
of an accessory according to the invention, here 
connected to a tractor. 

5 Referring to Figs. 1-3, while the application of the 
accessory shown therein has an implement, namely, an 
excavator mounted on a tractor 1, alternative applica- 
tions may be found for other kinds of implement -and- 
vehicle combinations. The accessory incorporates an 

10 auxiliary axle assembly 3, actuating cylinders 4, 5 

connected thereto, an implement mounting part 7 to which 
the cylinders are connected, and attached to the mounting 
part, an implement platform 6 on which the implement 
proper is mounted. The frame 11 of the auxiliary axle 

15 assembly is rotatably adapted to an eyelet 14 which is 

located at the rear of the tractor. The accessory further 
incorporates an excavator frame 9 which is designed to 
extend to both sides of the powering tractor and is con- 
nected at its ends to the tractor by connecting eyelets 

20 15 located close to the tractor front axle 8. At the rear 
axle 2, the tractor is provided with a third set of eye- 
lets 16, and the position adjustment cylinders 10 of the 
excavator frame 9 are connected to both these third eye- 
lets and the excavator frame. The excavator frame is 

25 arranged to reach below the implement mounting part 7 and 
the mounting part is connected sideways rotatably by 
means of pins 13 to the excavator frame. 

The cylinders 4 actuating on both sides of the implement 
30 mounting part are connected at their lower ends to the 

frame 11 of the auxiliary axle assembly, while the other 
cylinders 5 are connected at their lower ends to the axle 
12 of the auxiliary axle assembly. The axle 12 is con- 
nected sideways swingingly to the frame 11 of the auxili- 
35 ary axle assembly. For controlling the swing of the front 

axle 8, the accessory further incorporates a pair of 
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cylinders 17 which are located close to the front axle 
and are arranged to actuate the front axle. 

Referring to Figs. 4 and 5, another embodiment of the 
implement mount accessory according to the invention is 
shown therein. While the accessory is also in this 
application connected to a tractor, here the mounting 
eyelet 14 is located in front of the tractor, in the 
immediate vicinity of the front axle 19, and the excava- 
tor frame 9 is connected by its other end to mounting 
eyelets 15 which in turn are attached to the rear axle 20 
of the tractor. Further, the hydraulic cylinders serving 
to control the excavator frame are located to the front 
of the tractor, below a cross-directional support 18 
joining the different members of the excavator frame. 
Otherwise, the accessory construction is similar to the 
above -described first embodiment. 

The hydraulic cylinders used to steer the operation of 
the accessory are controlled with the help of conven- 
tional directional valves and other hydraulic pressure 
control and adjustment devices integrated with the con- 
struction of the accessory, whereby the accessory can be 
inclined in a desired direction for keeping the platform 
of the implement essentially horizontal and distributing 
the equipment weight on desired axles. For transferring 
the tractor with the implement, the cross-directional 
position of the implement mount accessory and the power- 
ing vehicle are adjusted by means of the hydraulic cylin- 
ders 4, 5 as required by the movements of the axle assem- 
blies and the auxiliary axle closer to the implement, or 
alternatively, farther away from accessory, while the 
longitudinal position is respectively adjusted according 
to the position of said axle assemblies and the vertical 
position of the other axle of the powering vehicle. 
A number of such corrective actions are required for 
working in the terrain during equipment transfer, working 


WO 97/10139 


PCT/FI95/00496 


7 

in the terrain, crossing terrain obstacles and point-to- 
point hauling, and when the equipment weight has to be 
balanced between the axles in a desired manner. 

5 Referring to Figs. 6-9, vehicles with implements are 
shown in different positions. In Fig. 6 is shown a 
vehicle with its weight resting on its front wheels and 
the wheels of the auxiliary axle. The implement is shown 
adjusted into a horizontal position, whereby its opera- 
10 tion is maximally efficient. The auxiliary axle may be 
used in the illustrated manner for crossing ditches and 
similar excavations of varying sizes. 

In the working position shown in Fig. 7, the wheels of 
16 the auxiliary axle are supported on the edges of the 
ditch and the frame of the auxiliary axle is in an 
inclined position. The implement is adjusted into an 
essentially horizontal position to make its operation 
easier. 

20 

In Fig. 8 the vehicle and the implement are shown in a 
position which may be used as both a working position and 
a transfer position. Fig. 9 in turn shows the auxiliary 
axle elevated, whereby this position can be used for 
25 transfer of the implement -vehicle combination. 

Referring to Fig. 10, the application shown therein has 
the frame 9 pivotally connected by means of a pivotal 
joint 21 to a support 22 placed below the implement 

30 mounting part 7. The mounting part 7 is pivotally con- 
nected by pins to this support. Furthermore, the imple- 
ment mount accessory incorporates cylinders 23 connected 
to the frame 9 by their one ends and by their other ends 
to a projection made to said support 22. In this applica- 

35 tion, the auxiliary axle can be adjusted by its vertical 
position independently from the position of the frame 9. 
Hereby, the longitudinal horizontal position can be 
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achieved over a wider vertical position range of the 
auxiliary axle using a shorter stroke of the cylinders. 
The auxiliary axle can herein be swung with respect to 
the frame, whereby the boom system of the implement is 
5 prevented from hitting on the tractor cabin under 

different working conditions. Also implements located in 
front of the powering vehicle can be provided with a 
similar arrangement in which the auxiliary axle assembly 
is pivotally connected to the frame. 

10 

Referring to Figs. 11-13, in the simplified embodiment of 
the invention shown therein, the rear part of the frame 9 
comprises a stiff plate laterally tapered toward its end. 
The structure of the implement mounting part in this 

15 application has a shape equivalent to a piece of plate as 
if cut off from the planar section of the frame 9, 
whereby the mounting part is adapted sideways pivotal 
about a pin 13 placed in the center of the mounting part. 
In this construction, the lateral swing of the auxiliary 

20 axle 12 is arranged to occur concentrically with the pin 
13. The upper ends of the cylinders 4, 5 are in this 
application connected to the excavator implement. The 
first cylinder 4 is connected at its lower end to the 
plate 9, while the lower end of the other cylinder 5 is 

25 connected to a lug formed on the axle. The frame struc- 
ture shown in Fig. 10 is also applicable to this con- 
struction. 

Not limited by the exemplifying embodiment described 
30 above, the invention may be varied within the scope and 
spirit of the annexed claims. 
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Claims : 

1. An implement mount accessory for a vehicle, compris- 
ing an auxiliary axle (3) in the vertical direction rot- 
5 atably adapted close to the axle of the vehicle, actuator 
cylinders (4, 5) connected to said auxiliary axle and an 
implement mount platform (6) rotatably attached to said 
auxiliary axle (3) by means of an implement mounting part 
(7) connected to said actuator cylinders, c h a r a c - 

'0 terized in that said accessory comprises, con- 
nected directly to or in the immediate vicinity of such 
one axle of the powering vehicle which is farther away 
from said auxiliary axle, a frame (9) which is adjustable 
in the vertical direction relative to the vehicle and to 

15 which frame said mounting part (7) is connected rotatably 
in the lateral direction relative to the vehicle, whereby 
the lateral position of the mounting part with the imple- 
ment connected thereto is determined by the cooperation 
of the positions of auxiliary axle (12) and the vehicle 

20 axle closer to or farther away from the implement, while 
the longitudinal horizontal position of the mounting part 
(7) is determined by the mutual relationship of coopera- 
tion of the auxiliary axle (3) and the vehicle axle (2) 
closer to the implement and of the vertical position of 

25 the second axle of the vehicle farther away from the 

auxiliary axle. 

2. An implement mount accessory as defined in claim 1, 
characterized in that said accessory incor- 

30 porates actuator cylinders (10) connected to the vehicle 
and the frame (9) for adjusting the position of the 
implement mount frame. 

3. An implement mount accessory as defined in claim 1 or 
35 2, characterized in that the cylinders (4) 

are connected at their lower ends to the frame (11) of 
the auxiliary axle assembly. 


WO 97/10139 


PCT/FI9S/00496 


10 

4. An implement mount accessory as defined in any of 
claims 1-3, characterized in that the 
cylinders (5) are connected at their lower ends to the 
axle (12) of the auxiliary axle assembly. 

6 

5. An implement mount accessory as defined in any of 
claims 1-4, characterized in that said 
implement mounting part is rotatably attached by pins 
(13) to the frame (9) . 

10 

6. An implement mount accessory as defined in any of 
claims 1-5, characterized in that the frame 
(9) is extended on both sides of the vehicle up to the 
other axle of the vehicle or in the vicinity thereof. 

15 

7. An implement mount accessory as defined in any of 
claims 1-6, characterized in that the rear 
part of the frame (9) is planar and that the planar - 
shaped implement mounting part (7) is adapted sideways 

20 pivotal about a pin (13) relative to the frame. 
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